Histaminergic pharmacology of homo-oligomeric β3 γ-aminobutyric acid type A receptors characterized by surface plasmon resonance biosensor technology.
A surface plasmon resonance biosensor assay was established for studying the interactions of 51 histaminergic and 15 GABAergic ligands with homo-oligomeric β3 GABA(A) receptors. Detergent solubilized receptors were successfully immobilized via affinity-capture on biosensor surfaces. The interaction kinetics of both histaminergic and GABAergic ligands were very rapid but affinities could be determined by steady-state analysis. Binding of several GABAergic ligands was observed, in agreement with previous data. Histamine and 16 histaminergic ligands were detected to directly bind to β3 GABA(A) receptors with micromolar affinity (K(D)<300 μM), thus extending previous evidence that β3 GABA(A) receptors can interact with histaminergic ligands. Histamine exhibited an affinity for these receptors comparable to that for human histamine type 1 (H1) or type 2 (H2) receptors. Furthermore, 13 of these histaminergic ligands appeared to compete with histamine. The discovery that H2, H3 and H4 receptor ligands interact with β3 receptors indicates a unique histaminergic pharmacology of these receptors. Due to their low affinity for the homo-pentameric β3 receptors these histaminergic drugs are not expected to modulate these receptors at clinically relevant concentrations. The results support the use of the new biosensor assay for the identification of drugs interacting with full length receptors and for fragment-based drug discovery of high affinity ligands for β3 receptors. Drugs with high affinity and selectivity for these receptors can be used to clarify the question whether β3 receptors do exist in the brain, and provide new avenues for the development of therapeutically active compounds targeting this novel histamine binding site.